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The Effects of Age and Gender on Perceptual and Conceptual Implicit M emory
(67 pp.)
Director: Stuart Hall, Ph.D.

The effects of age and gender on 2 types of implicit memory tasks,
perceptual and conceptual, were examined. Participants were 120 normal
(neurologically intact) volunteers: 60 young males and females (ages 18-25)
and 60 older males and females (ages 55-88). Each completed a word-stern
completion test (as the perceptual task) and a category association test (as the
conceptual task). Results indicated that there was a strong significant effect of
task type, F (1, 116) = 121.13, p < .0 0 1 , with the conceptual task producing
better recall than the perceptual task. There were no significant main effects of
age or gender, and no significant interactions. Results indicate that perceptual
and conceptual implicit memory tasks produce statistically different rates of
recall in normal volunteers. These results also suggest that som e forms of
implicit memory are spared in normal aging. The implications of these data on
the current debate between transfer-appropriate processing and systems
models of memory are discussed.
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The Effects of Age and Gender on Perceptual and Conceptual
Implicit M em ory
Research in the area of m emory and aging has witnessed a dram atic
increase in the last couple of decades. A recent review of Psychological
A bstracts by Davis and Bernstein (1 9 9 2 ) showed th at the number of
publications in this area has shown a sharp and steady climb since the
1 9 7 0 s . Part of this upsurge is due to an increased effort to understand ageassociated disorders such as Alzheim er's disease, in which m emory loss
seems to be one of the earliest noticeable sym ptom s. Also contributing to
the increase of research in this area is the need to distinguish betw een
clinical and pathological memory loss and non-pathological changes in
m em ory that can be expected w ith normal aging, term ed age-associated
m em ory im pairm ent (A A M I) in 1 9 8 6 by Crook, Bartus et al., as part of their
study for the National Institute of M ental Health (Larrabee & Crook, 1 9 8 9 ).
The term currently employed by the Diagnostic and Statistical M anual of
M ental Disorders (Fourth Edition) is "age-related cognitive decline"
(Am erican Psychiatric Association, 1 9 9 4 ). Unfortunately, research in the
area of m em ory and aging is at this tim e characterized by an inconsistency
in findings and disagreem ent among theorists concerning how aging affects
m em ory functioning.
One im portant factor th at seems to be contributing to the difficulty in
describing age-associated changes in m emory is the on-going debate
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betw een at least tw o explanations of how m emory itself works: the transferappropriate processing model of m emory and the multiple m em ory systems
model. A detailed explanation of these tw o models is beyond the scope of
this review , but a brief explanation will be presented here. Basically, those
w ho defend the transfer-appropriate processing model argue th a t w h at some
see as distinct m emory systems are simply examples of the variety of
functions of which a single--though c o m p le x -m em o ry system is capable (for
review s, see Blaxton, 1 9 9 5 ; Roediger, 1 9 9 0 ; & Schacter, 1 9 8 7 , 1 9 9 2 ).
These theorists believe that the apparently separate kinds of m emory
presented by, for exam ple, those w ith general amnesia versus those who
have suffered seizures, are actually reflections of the specialized operations
of one larger, more integrated memory system . Supporters of this memory
model would likely argue th at the neurological changes associated w ith
aging would a ffect all types of memory equally, because they are all
com ponents o f the same system.
Others maintain that current evidence supports a multiple memory
systems model. This model reflects the theory th at different types of
memories may be encoded and retrieved by different m emory m echanisms,
each w ith a different physiological basis (for review s, see Gabrieli, 1 9 9 5 ;
Roediger, 1 9 9 0 ; & Schacter, 1 9 8 7 , 1 9 9 2 ). Some neuroanatom ical data
obtained thus far do seem to support this model. For exam ple, studies using
positron emission tom ography (PET) have revealed th at distinct parts of the
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brain do seem to be activated by different memory tasks (for a review , see
Schacter, 1 9 9 2 ). Supporters of this model would argue th a t the neurological
changes associated with aging could affect separate m em ory systems
differentially, since each has a distinct biological basis.
Some theorists believe that these tw o models are not necessarily in
conflict; they believe th at transfer-appropriate theories can be reconciled as
part of a multiple memory systems model (e.g., Haym an & Tulving, as cited
in Roediger, 1 9 9 0 ). This controversy is an im portant issue in this research
area, because the finding that different types of m emory have distinct
biological bases may have im portant implications. It might mean, for
exam ple, th a t neurological changes such as those seen in aging detrim entally
affect one com ponent of memory while sparing another. Research to date
has not settled this debate, and there is still much th at is not known about
human m em ory. Nevertheless, researchers do seem to agree on some
fundam ental constructs.
CURRENT MODELS OF M EM ORY
M ost researchers agree that human memory is comprised of three
basic processes: encoding, storage, and retrieval. Inform ation is selected
from the environm ent and is then coded, retained for varying periods of
tim e, and later retrieved. These processes act on the three general stages of
human memory: sensory m emory, short-term m emory, and long-term
m em ory, a distinction first made by Atkinson and Shiffrin (1 9 6 8 ).
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Incoming information is first held mom entarily in sensory m emory.
Sensory m em ory preserves initial visual impressions, sounds, or other
sensory experiences for a very brief period of tim e. This stage of m em ory is
responsible for the afterim age one experiences after seeing the flash of a
cam era, or after glancing directly at the sun. A selected portion of the
information from sensory m emory is then held for a longer, but limited,
period of tim e in short-term memory. Unless this information is som ehow
rehearsed, such as by being repeated, it will fade after approxim ately 2 0 to
3 0 seconds. Information from short-term m emory may then enter long-term
m em ory, which appears to have an unlimited capacity for storage. W hereas
sensory and short-term memories are short-lived, long-term memories may
be held for an indefinite period of time; indeed, some long-term memories
may span a lifetime, as in the case of flashbulb memories, remarkably clear
and detailed recollections of im portant events (Brown & Kulik, 1 9 7 7 ). Long
term m em ory itself appears to consist of several, seem ingly distinct, types
of m em ory. Although there is some disagreem ent about w h eth er these are
subtypes of each other, as characterized by the tran sfer-approp riate-m ultiple
systems debate, there is general consensus th at various types of memories
are, in fact, qualitatively different.
Declarative and Procedural M em ory
One of the most fundam ental distinctions theorists have made is
betw een declarative and procedural memory (W inograd, 1 9 7 5 ). Declarative
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m em ory processes factual information, such as dates, names, and
definitions. This type of specific information is w h a t is usually called for on
most multiple-choice tests, or in attem pting to remem ber a telephone
number. In contrast, procedural memory is responsible for actions and
acquired skills, such as riding a bicycle or driving a car. The skills and
abilities which comprise procedural memory are usually harder to acquire
than are the facts stored in declarative memory. Once acquired, how ever,
procedural memories can linger much longer than facts in declarative
m em ory.
Some evidence for the distinction betw een these tw o kinds of
m em ory comes from studies involving people w ith amnesia or other brain
injuries th at result in memory disfunction. O ften, these people can remember
how to perform acquired motor skills, such as playing the piano (procedural
m em ory), and can even learn new motor skills, but cannot learn new
inform ation, including personal facts such as their doctors' names, or even
the names of family members (declarative memory; Squire, 1 9 8 7 ). It has
also been dem onstrated th at procedural m em ory develops in humans and in
other primates, such as m onkeys, much earlier than the ability to remember
facts (M ishkin, 1 9 8 2 ).
Sem antic and Episodic M em ory
A nother distinction w as first made by Endel Tulving (1 9 7 2 ) betw een
sem antic and episodic memory. Sem antic memory contains general factual
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information w ithout regard to personal experience, such as the location of a
particular city, or the date of a holiday. This type of information is usually
stored undated; th a t is, it is usually difficult for most people to recall exactly
w hen they learned such information. The episodic m em ory system stores
more personal information, events, and experiences, which are usually
stored chronologically. These may include such things as the m em ory of
performing in an athletic event, a road trip across the country, or meeting
someone for the first tim e. Because of the highly personal nature of episodic
m em ory, it is difficult to study and, therefore, to verify. M ore recently,
Tulving has modified his distinction to reflect a "nested" model, in which
episodic m emory is part of semantic m emory, and both of these are
subdivisions of declarative memory (Tulving, 1 9 8 6 ).
Explicit and Implicit M em ory
The differentiation of memory types has been even further
com plicated by the relatively recent addition of tw o other kinds of m em ory,
implicit and explicit m em ory. The terms explicit and implicit m em ory were
first introduced by Graf and Schacter in 1 9 8 5 (as cited in Java, 1 9 9 2 ), but
Herm ann Ebbinghaus has been credited w ith first studying this concept over
a century ago by using the savings m ethod, a method of indirect m emory
much like w h a t has been term ed implicit m em ory (Slam ecka, 1 9 8 5 ).
Explicit m emory refers to memory th at employs intentional recall of
previous material or tasks, and is usually tested by simple recall or
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recognition. A person is presented w ith material of some kind which is to be
read or studied and is later asked directly to remem ber as much of the
material as s/he can (Schacter, 1 9 8 7 ). M ost com m on m em ory tests fall into
this category because the exam inee is aw are th at m emory is involved and is
expressly instructed to attem pt to recall previously presented m aterial.
Explicit m em ory is believed to be detrim entally affected by the long-term
effects of using certain drugs (e.g., alcohol), by the interference of other
presented material, and by the length of the tim e interval betw een the study
and test phase.
Implicit memory, on the other hand, generally refers to m emory that
occurs w ithout intention, usually as a result of previously engaging in some
activity w hich serves to prime or facilitate performance on a later task, but
w ith o u t direct instruction to recall the previous task. For this reason, implicit
m emory is sometimes referred to as priming, but also includes skill learning
(Schacter, as cited in Davis & Bernstein, 1 9 9 2 ; Squire, as cited in Davis &
Bernstein, 1 9 9 2 ). This type of memory is most com m only tested by tasks
such as word-stern com pletion. In this task, a person first reads a list of
words and engages in a priming task, such as rating the likability of each
w ord. S/he is later asked to com plete the missing blanks in a new list of
w ords of a specific length w ith the first word that "pops" into mind, where
the first fe w letters of the word are provided. Some, but not all of the stems
m ay be com pleted by words previously appearing on the initial list. Implicit
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m em ory is dem onstrated w hen a person com pletes the word stems w ith
more of the words from the original (study) list than from a non-studied
baseline (Schacter, 1 9 8 7 ). Unlike explicit m emory, implicit m em ory seems to
be relatively unaffected by the intake of drugs, by the interference of other
presented material, or by the length of the tim e interval betw een the study
and test phase.
Implicit m emory has been well dem onstrated in people w ith normal
m em ory (Graf, M andler, & Haden, 1 9 8 2 ). M oreover, an interesting and
initially surprising dem onstration of implicit m emory can be seen in people
w ith am nesia. First described by W arrington and W eiskrantz (1 9 7 0 ), this
phenom enon occurs w hen patients suffering from am nesia, and assumed to
have no long-term m emory, are able to com plete implicit m em ory tasks such
as w ord-stem completion with words from a previously read list, but w ithout
acknowledging any recollection of reading the original word list. This
phenomenon is described in more detail by other researchers (cf., e .g ., Java,
1 9 9 2 ; Light & Singh, 1 9 8 7 ). A recent study, how ever, reported the case of
a 4 0 year-old w om an w ith severe anterograde amnesia w ho showed
impaired perform ance on an implicit memory task (Haut, Young, Cutlip,
Callahan, & H aut, 1 9 9 5 ). This suggests that implicit m em ory functioning in
amnesia may be more com plicated than was previously understood.
AGING A N D IM PLIC IT M EM O R Y
There has been much interest recently in implicit and explicit memory
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for several reasons. Aside from being the most recent distinction in the
collection of m em ory types, interest in this area has also been generated by
the continual dem onstrations of intact implicit m emory in most of those w ith
amnesia and other memory-impairing brain dam age. Further neuroanatom ical
evidence of dissociations betw een m emory types has also spurred interest in
this topic. The recent emphasis on memory in aging has joined the
heightened interest in explicit and implicit m emory research, and has resulted
in an explosion in the number of publications in this area. If explicit and
implicit m emory are handled by neurologically distinct m em ory system s, the
question arises of w hether the anatom ical changes th at occur w ith age
a ffec t these systems in the same manner, if they are affected at all.
A number of researchers have taken similar outcom e data from
studies on implicit and explicit m emory tests, from both patients w ith
amnesia and from the elderly, to mean that amnesia and age-related memory
loss must share the same neurological origin (e.g., Light & Singh, as cited in
Davis & Bernstein, 1 9 9 2 ; Light et al., as cited in Davis & Bernstein, 1 9 9 2 ).
If it is true th at amnesia and age-induced m emory loss are caused by the
same neurological changes, it can be expected th at explicit m emory
becomes disabled w ith age while implicit m em ory remains intact, as is the
case for most of those with amnesia.
Davis and Bernstein (1 9 9 2 ) argue against this proposition. They assert
th a t the neurological changes that occur w ith aging, such as neuronal
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shrinkage, occur throughout the brain, whereas the brain changes
characteristic of amnesia are usually restricted to specific areas, such as the
medial tem poral or diencephalic areas (Squire, as cited in Davis & Bernstein,
1 9 9 2 ). W idespread neuronal shrinkage would be expected to a ffec t greater
areas of the brain than would changes in isolated areas. Therefore, these
researchers argue, finding similarity in the m emory perform ance betw een
aging people and people with amnesia would be "som ew hat surprising,"
given th at the physiological bases for each of these cases is so different
(Davis & Bernstein, 1 9 9 2 , p. 2 5 8 ). Instead, they suggest th at m emory loss
in aging persons can be expected to reveal a different, characteristic pattern,
one that is distinct from the pattern seen in amnesia.
Although there appears to be a consensus among researchers th at
explicit m em ory declines w ith age (for a list of review s, see Davis &
Bernstein, 1 9 9 2 ), there is less agreem ent on w h eth er implicit m em ory does
so. The current research literature on implicit m emory in aging is
characterized by contradictory findings (see below ). M any researchers have
concluded th at this type of memory appears to remain intact w ith age. Other
researchers, how ever, have challenged these results w ith data th at suggest
age differences in implicit memory.
Studies Concluding Aging Does Not A ffec t Implicit M em ory
One set of studies provides some evidence for the argum ent that
there are no age differences in implicit m emory. Light and Singh (1 9 8 7 )
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conducted a study using priming for word com pletion as the implicit memory
task. These researchers found th at the older participants did not perform
significantly differently from the younger ones. A review conducted by Graf
in 1 9 9 0 on age differences in implicit and explicit m emory changes
concluded th at although some changes may be seen in implicit m em ory with
age, they are small compared to changes in explicit m em ory. He also argued
th a t there is good reason to believe that studies which have found age
differences in priming are exaggerating these differences, partly because of a
lack of experim ental control (e.g., someone taking the implicit m em ory test
may be able to discern th at it is linked to the previously studied m aterial, and
may then sw itch to an explicit m emory technique to aid recall). Schacter,
Cooper, and Valdiserri (1 9 9 2 ) used an object design task in which
participants decided, after first briefly view ing drawings of similar designs,
w h eth er the presented drawings w ere structurally possible or impossible.
The results showed th at both the older and the younger participants had a
priming e ffec t for possible objects, but not for impossible objects. H ow ever,
the priming e ffect was no greater for one group than for the other, and
these researchers concluded that at least some implicit m em ory in elderly
persons may remain intact. Java (1 9 9 2 ) employed an anagram solution task
to test implicit m em ory in younger and older adults. She, too, found little
evidence of age differences for this type of priming task. M ore recently,
Ritchie, Ledesert, and Touchon (1 9 9 3 ) tested a French population on a
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variety of cognitive measures, including implicit m em ory, although the
particular task w as not specified in the report. These authors also concluded
th a t there are no differences related to age on the cognitive tasks they
tested.
Studies Suggesting Aging Does A ffec t Implicit M em ory
All of the above studies, using a variety of tests believed to tap this
m em ory system , found little or no age differences in implicit m emory. Other
studies, how ever, have found a decline in implicit m em ory associated with
age. For exam ple, Chiarello and Hoyer (1 9 8 8 ), in an all-fem ale study, found
th at older w om en performed more poorly on a w ord-stem com pletion task
w ith tim e delays than did younger w om en. Their findings suggested that,
while implicit m em ory is impaired with aging, it does not seem to decay any
faster in older versus younger people on this particular task. H ow ever, they
guarded against generalizing their findings on this test to implicit m em ory as
a w hole. Davis et al. (1 9 9 0 ) used a homophone priming technique in a
spelling test and a w ord-stem completion task to test implicit m emory in
older and younger persons. These authors found that priming seemed to be
negatively affected by age, but expressed concern th at the homophone
priming task may not be a good measure of priming for the elderly group,
due to their high baseline performance on this test. Hashtroudi, Chrosniak,
and S chw artz (1 9 9 1 ) found age differences favoring younger persons in
priming under certain data-lim ited conditions. They used an inverted-reading
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task and a partial-word task to test the implicit m emory com ponent of skill
learning and repetition priming. Harrington and Haaland (1 9 9 2 ) tested
implicit m em ory changes in aging by means of a cognitive-m otor sequence in
a serial reaction-tim e paradigm. As the test of implicit m em ory in this study,
m ovem ent tim es for the participants w ere recorded for a repeated hand
posture sequence and for a random sequence. The elderly in the repeated
condition showed no im provem ent in terms of m ovem ent tim e over the
elderly in the random group. The elderly w ere also less affected than the
young by sw itches betw een the repeated and random sequences. These
results also suggest impaired implicit memory w ith age. Finally, Davis and
Bernstein (1 9 9 2 ), in a thorough review of both explicit and implicit memory
in aging, conclude th at aging is "likely to a ffect perform ance on tests of
both implicit and explicit m emory" (p. 2 5 1 ).
The findings from these sets of studies present conflicting results:
some show no age differences in implicit m emory, while others show
impaired implicit m emory as a result of age. These inconsistencies could be
due to a variety of factors, including, but not limited to: group size, ceiling or
floor effects, the ordering of tasks used in the experim ents, the tasks
them selves, and gender differences among participants. The last tw o
factors, th a t of task type and gender differences, w arran t further discussion.
Gender differences may be an im portant factor contributing to differences in
implicit m em ory findings, but appear to be alm ost com pletely unexplored in
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the literature. Task type also deserves experim ental consideration, as the
w ide variety of tests employed in implicit memory tasks may be complicating
interpretations of current findings.
AGE A N D GENDER DIFFERENCES IN M EM O R Y
One im portant factor which may be contributing to the difficulty in
sorting through the contradictory research findings in this area is th at of
gender differences. Although almost all of the cited studies investigating
implicit memory specified the gender of the participants, none of the studies
exam ined gender d iffe re n c e s-o r even addressed their failure to do so. This
seems a notable oversight, given w h a t is know n about gender differences in
general m em ory performance. It must be acknowledged th at w hen gender
differences are found, they are often small; nonetheless, some differences
betw een the genders have been consistently dem onstrated. For instance,
young w om en generally perform better than young men on verbal tasks,
including verbal m emory. M en, on the other hand, show greater overall
visual-spatial ability and memory compared to w om en (for review s, see
Halpern, 1 9 9 2 ; M accoby & Jacklin, 1 9 7 4 ; & McGuinness, 1 9 7 6 ). M any
argue th at these differences are not necessarily biological, but are instead a
result of early socialization and gender role expectations (cf., e .g ., FaustoSterling, 1 9 8 5 ). Nevertheless, it does seem th at there are some fairly reliable
differences in cognitive and memory performance betw een males and
fem ales.
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The issue of gender differences is an im portant consideration in the
area of m em ory in aging, primarily because it is possible th a t the
physiological changes associated w ith normal aging in te n s ify -o r possibly
diminish--any differences in the memories of men and w om en. Th at is, aging
may or may not affect the m emory of males and females in the same w ay.
W h a t is needed is more direct study of age effects and gender differences in
m em ory perform ance. Research in this area is sparse, how ever, and seems
restricted to studies involving explicit memory. Nonetheless, the limited
findings do contribute some im portant information to this area of research.
A fe w studies have found no age and gender differences in some
types of tasks, (e.g., Blackburn, 1 9 9 4 , on digit m em ory span); others report
mixed results on tasks (i.e., older females perform better than older males
on some tasks, and vice versa) (e.g., V eroff, 1 9 8 0 ). M any studies, how ever,
have found age and gender to be predictive of memory perform ance on
several types of tasks. W hereas both younger and older males seem to
perform better than younger and older females on visuo-spatial and
nonverbal m emory tasks (e.g., Ardila & Rosselli, 1 9 8 9 ; Andersen, 1 9 7 6 ), a
number of studies have found that older w om en perform better than older
men on verbal memory tasks, such as word pairs tests, grocery item lists,
and first-last name associations, and memory for prose and word lists
(Andersen, 1 9 7 6 ; Ardila & Rosselli, 1 9 8 9 ; Larrabee & Crook, 1 9 9 3 ; W est,
Crook, & Barron, 1 9 9 2 ; Zelinski, Gilewski, & Schaie, 1 9 9 3 ). Several of these
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authors note, how ever, th at other factors, such as education and
vocabulary, may be equally as im portant, or even more so, than gender and
age in predicting memory performance on these tasks.
The variety of memory tests used in these studies, how ever, involve
only cued recall or recognition, w hich are explicit m em ory tasks. None of
these studies, and none known to date, has examined age and gender
differences in implicit memory performance. The im portance in this
distinction lies in that, if explicit memory and implicit m emory are part of
tw o separate m emory systems, each w ith a distinct neurological basis, each
may be differentially affected by the normal physiological changes
associated w ith age. Therefore, age and gender comparisons for implicit
m em ory tasks could produce findings th a t are qualitatively different from
those for explicit m emory. Such information could provide m em ory and
aging research w ith im portant new theoretical data, possibly contributing to
the vital distinction betw een normal and pathological m em ory loss. In
addition, it could also contribute needed clinical information regarding
m em ory changes in normal aging men and w om en. If im portant gender
differences w ere found, it might become necessary to establish different
criteria for men and wom en regarding expected m emory changes in aging,
thereby increasing the chances of accurate diagnosis of diseases such as
A lzheim er's disease, and reducing the false diagnosis of age-related
cognitive decline as pathological.
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T W O TYPES OF IM PLIC IT M EM O R Y TESTS
Task type is another im portant factor which may be contributing to
inconsistent findings in this line of research. Studies of implicit memory
em ploy a range of tasks to tap this kind of m emory. A review by Roediger
and M cD erm ott found 13 tests in use for this purpose (as cited in Roediger,
Guynn, & Jones, 1 9 9 4 ). It has been suggested th at these tests can be
classified as one of tw o types of implicit m emory tests: perceptual (or datadriven) and conceptual (for a review , see Roediger et al., 1 9 9 4 ).
Perceptual, or data-driven, implicit memory tasks operate based on the
actual physical resemblance of the items in the study phase to the items in
the test phase. Usually, this entails that the test involve some degenerate
form of the study items, such as fragm ents of words or blurred
representations of pictures, which the participant is asked to identify. For
exam ple, a person may be exposed in the study phase to a list of words
including the word "bottle" and then asked in the test phase to com plete a
list of w ord-stem s, including "BOT

. " Because the w ord-stem in this

exam ple shares physical characteristics w ith the study word " b o ttle " nam ely, spelling—it is a data-driven, or perceptual test.
Conceptual implicit m emory tests, on the other hand, do not operate
based on the physical similarity of the study items and the test items, but
rather on some other relationship, usually meaning or category association.
In the initial phase of conceptual implicit memory tests, the participant is
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usually asked to study or to generate an item; later, s/he is asked to provide
an item th a t is related to the initial item in some w a y other than physical
appearance. For instance, in the first phase of this type of test, a person
m ay be asked to com plete a list of sentences, such as "Baby clothes are
either blue or p

Then, in the test phase, the person is asked to give

exam ples of categories, such as "Colors." Although these tw o items are
related in th a t the word which completes the sentence ("pink") is an
exam ple of the category ("Color"), the tw o do not share physical features.
Im portant dissociations have been found betw een these tw o types of
implicit m em ory tests. For instance, although both perceptual and
conceptual implicit memory tests produce priming in people w ith amnesia
(Graf, Shim am ura, & Squire, as cited in Roediger et al., 1 9 9 4 ), the tw o
types of tests can be distinguished from each other by changing certain
variables, such as the modality of presentation, or by having participants
read versus generate items. Perceptual implicit m emory tests appear to be
influenced by different factors than are conceptual implicit m em ory tests.
Generally, it has been found th at perceptual implicit m em ory tests are
affected by changes in modality of presentation, such as presenting items
verbally or visually; changes in symbolic form of presentation, such as
presenting items by word or by picture, or presenting words in capital versus
lower-case letters; and appear to produce more priming if word items are
read instead of generated. In addition, perceptual tasks do not seem to
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benefit from repetition of the study items (Roediger et al., 1 9 9 4 ; Srinivas &
Roediger, 1 9 9 0 ). Since this type of test depends on the similarity of the
physical features of the study and test items, the finding th at changing any
of the perceptual characteristics of the items negatively affects recall is not
surprising.
Conceptual implicit memory tests, how ever, seem to be affected by a
different set of variables. This type of test does not appear to be influenced
by changes in m odality of presentation, but does seem to benefit from
repetition of study items; recall is also better if items are generated instead
of simply being read. This last factor is referred to as a levels-of- processing
effect: generating an item seems to involve a higher level of processing of
meaning than does reading the item alone, and appears to result in better
recall in conceptual implicit memory tasks (Blaxton, 1 9 8 9 ; Ham ann, 1 9 9 0 ;
Roediger et al., 1 9 9 4 ). Since conceptual tasks are thought to depend on an
association betw een study and test items th at is other than physical, the
fact th a t a "deeper" processing of meaning benefits recall in this type of test
is to be expected.
A number of studies have confirmed that there are reliable differences
betw een these tw o types of implicit memory tests (see Roediger et al.,
1 9 9 4 ). H ow ever, perhaps because this distinction is a relatively new
developm ent in this area of research, there is a scarcity in the literature in
the w a y of directly comparing m emory perform ance on these tw o task
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types. Even less researched is the e ffect of aging on m emory perform ance
on these tw o task types. There is some suggestion that perceptual priming
remains unchanged in growing young children, although results are not
consistent (see Roediger et al, 1 9 9 4 ). H ow ever, no know n study to date has
com pared the m emory performance of older and younger persons on
perceptual and conceptual implicit memory tasks. Inform ation from this type
of comparison may help clarify the currently contradictory findings regarding
the effects of aging on implicit memory, since studies on this topic seem to
em ploy such a variety of tests, including both perceptual and conceptual
tasks. In addition, a direct comparison of memory perform ance on these tw o
types of implicit memory tasks may contribute some information to the
current transfer-appropriate/m ultiple m emory systems debate by providing
data on w h eth er aging affects implicit memory on these tw o task types, and
their possibly distinct underlying neurological m echanisms, differentially.
PURPOSE OF STUDY:
Age and Gender Differences in Perceptual and Conceptual Implicit M em ory
Tasks
It w as the purpose of this study to exam ine the effects of age and
gender on tw o types of implicit memory tasks, perceptual and conceptual.
One goal of the study was to clarify or replicate previous research findings
on the effects of aging on implicit memory. A second goal was to explore
the potential effects of gender on implicit m emory. In addition, this study
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aimed to provide more specific information on the effects of both of these
factors on perceptual and conceptual types of implicit m emory tests.
Based on current theory and research findings, it w as predicted that:
1) Younger adults would score significantly better than older adults
on both perceptual and conceptual implicit m emory tasks (main e ffect of
age);
2) Both younger and older w om en would perform significantly better
on both tasks than men of both age groups, due to the verbal nature of the
tasks (main effect of gender);
3) Differences in performance would be found on the tw o task types,
perceptual and conceptual (main effect of task type); how ever, because
nothing in the literature suggested a direction for this difference, no
directional predictions w ere made for this factor; and
4) Finally, because some of the cited literature suggests th at gender is
an im portant but not a consistently determining factor in memory
perform ance, no firm predictions w ere made regarding the interactions of
age, gender, and task type, other than noting that analysis would include the
exam ination of such an interaction.
It w as hoped th at data from this study could be applied both
theoretically, tow ard a better general understanding of the effects of aging
on m em ory perform ance, and clinically, tow ard a better distinction betw een
pathological m emory loss and th at which can be expected w ith normal
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aging. The ultim ate aim of such information is the more accurate diagnosis
of m emory-im pairing disorders such as Alzheim er's disease, and the
reduction of the false diagnosis of normal age-related cognitive decline.
M ethod
Participants
A total of 1 2 0 adult men and w om en (3 0 per group) w ere used for
this study. They w ere distributed over four groups in this design: 1) younger
males, 2) younger females, 3) older males, and 4) older fem ales. The
younger adults w ere recruited as volunteers from introductory psychology
classes at The University of M ontana, and received partial fulfillm ent of the
requirements for th at course as com pensation for their participation. The
older adults w ere non-paid volunteers from the com m unities of Missoula,
M ontana and Houston, Texas, and w ere recruited through local senior
citizens centers and organizations.
Each participant w as screened for any neurological factors th a t might
influence m em ory performance, including: head injury, stroke, seizures,
alcohol or other drug abuse, memory-impairing m edication, clinical
depression or other psychiatric illness, and evidence of any other medical
condition th at might affect memory perform ance. Participants w ho m et the
follow ing criteria w ere not included in the study: 1) a history of any major
neurological disorder; 2) history of brain traum a or surgery; 3) history of
serious head injury, including more than three minor head injuries w ith at
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least one resulting in a concussion or loss of consciousness; 4) having ever
lost consciousness for more than 15 minutes; 5) having been diagnosed
w ith a M ajor A ffective Disorder; 6) a history of regular use of major
antidepressants, tranquilizers, or anticonvulsants for at least one year
preceding the study; and 7) history of significant alcohol or other drug
abuse. The medical health screening questionnaire w as adapted from Tindall
(1 9 9 0 ), and is provided in Appendix A.
Qualifying volunteers completed an informed consent form prior to
participation in the study (see Appendix B). None of the participants reported
using any psychoactive medication at the tim e of the study, or for one year
previous to the study, as specified by the inclusion criteria. H ow ever, many
of the elderly participants, and some of the younger ones, reported that they
w ere taking m edication for various health concerns (e.g., asthm a, heart
irregularities, diabetes, arthritis, blood pressure). A table of the most
com m on classes of medications reported is provided in Appendix C.
Materials
T w o types of verbal implicit memory tasks w ere used in this study. A
w ord-stem completion test served as the perceptual implicit m em ory task,
and a category association test served as the conceptual implicit memory
task.
W ord-Stern Completion Test
The w ord-stem completion test w as selected because it has been
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well-docum ented that this task dem onstrates priming (cf., e .g ., Graf, 1 9 9 0 ;
Chiarello & Hoyer, 1 9 8 8 ; Light & Singh, 1 9 8 7 ; & Schacter, 1 9 9 2 ). It has
also been shown consistently to be a perceptual task (for review s, see
Roediger, Guynn, & Jones, 1 9 9 4 ; Srinivas & Roediger, 1 9 9 0 ). In addition,
w ord-stem com pletion is one of the most com m only used tests of implicit
m em ory in the literature. Therefore, results obtained using this task will be
more com parable to findings in other studies.
The w ord-stem completion test materials and procedure w ere adapted
largely from Light & Singh (1 9 8 7 ). All words w ere selected according to the
follow ing common features, as described by Graf et al. (as cited in Light &
Singh, 1 9 8 7 ): 1) each word contained either five or six letters; 2) each of
the words had a different stem and had at least four alternatives, as listed in
W ebster's Pocket Dictionary, for completing each stem to form a word of
the same length; 3) the "critical" word (i.e., the one presented in the priming
list) w as never the most common completion of the stem . The w ord-stem
com pletion test consisted of a priming phase follow ed by a test phase.
Priming phase. For the priming activity, participants w ere first shown
a list o f 3 5 words: three of these w ere used as practice items, and the first
and last six words w ere used as fillers in an attem pt to control for primacy
and recency effects (Chiarello & Hoyer, 1 9 8 8 ). The words for the priming
phase are provided in Appendix D. The words w ere printed in large, bold
block letters in black type against a w hite background, and w ere presented
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one a t a tim e on 3 X 5 in. (7 .5 X 1 2 .5 cm) index cards at a rate of one
every 5 s. The experim enter also read each word aloud. Volunteers w ere
instructed to look at each word closely, consider its m eaning, and then orally
indicate their liking for each word using a 7-point Likert-type scale (1: Dislike
very much to 7: Like very much), which w as placed in front of each of them
(see Appendix E). Participants w ere asked to rate a word even if they w ere
unsure about its meaning. Im m ediately after the priming activity, participants
w ere presented w ith the test phase.
Test phase. The test list consisted of a total of 4 3 incomplete words,
for w hich the first three letters w ere provided (e.g., PAR

). This w ord-

stem list contained 2 0 word stems from words presented in the priming list
and 2 0 word stems from words not presented on that list. Three additional
word stems w ere used as practice items (see Appendix F). Participants w ere
asked simply to com plete each three-letter word stem to form any English
word w ith the exception of proper nouns, and w ere asked to w rite the first
word that cam e to mind. There was a 5 min tim e limit for this task, which
has been found in previous studies to be sufficient tim e for both younger
and older participants to com plete the task com fortably (Light & Singh,
1 9 8 7 ). A score for this w ord-stem completion test w as then determined for
each participant by calculating the proportion of word stems com pleted with
w ords from the priming list.
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Category Association Test
The category association test served as the conceptual task. This test
has been shown to produce priming in persons w ith amnesia (Gardner,
Boiler, M oreines, & Butters; as cited in Srinivas & Roediger, 1 9 9 0 ; Graf,
Shim am ura, & Squire, 1 9 8 5 ), and thus qualifies as an appropriate test of
implicit m em ory. Category association tasks have also been consistently
classified as conceptual tasks (for review s, see Roediger et al., 1 9 9 4 ;
Srinivas & Roediger, 1 9 9 0 ).
The selected category association test materials w ere adapted from
Srinivas and Roediger (1 9 9 0 ). This task also consisted of a priming
(generate) phase and a subsequent test phase.
Priming (generate) phase. The generate phase consisted of a list of a
total of 18 incomplete sentences, w ith the first letter of the missing word
provided (e.g., "A dried plum is called a p

.") T w o sentences served as

practice items, the first three and last three served as fillers to control for
prim acy and recency effects, and 10 w ere priming items (see A ppendix G).
The sentences w ere typed on index cards in large, bold letters, and
presented one at a tim e at the rate of one every 12 s. Participants w ere
asked to com plete each sentence by generating the correct missing word.
They w ere asked to w rite each word on a sheet of paper, covering the last
w ritten word as they w e n t dow n the page, and w ere also asked to read their
com pletion word aloud to the experim enter at the end of the tim e limit. In
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the unlikely event th at the provided word for a particular sentence w as
incorrect, or that the allotted tim e for th at sentence elapsed, the
experim enter supplied the correct missing word.
The sentences used w ere normed by Srinivas and Roediger (1 9 9 0 ) so
th at participants in pilot studies provided the correct words for the
incom plete sentences 9 5 % of the tim e. In addition, the selected target
words (the words th a t com pleted the sentences) w ere medium to low
frequency associates of the category names in the test phase, which w as
presented im m ediately after the priming activity.
Test phase. In this phase, participants w ere verbally presented w ith a
list of 2 3 category names (e.g., "Fruit" or "Colors"), provided one at a tim e
by the experim enter. Three of these w ere practice items and the other 2 0
w ere test items. Half of the test category names were derived from the
category exemplars in the priming phase and half w ere category names
w hich w ere not derived from the priming task (see A ppendix H). Participants
w ere asked to name eight examples of each category (after G raf et al.,
1 9 8 5 ; Ham ann, 1 9 9 0 ), which was to control for the first fe w and most
com m on exam ples th at may have come to mind. Other studies have found
priming using a requirement of eight examples (e.g., Graf et al., 1 9 8 5 ) and,
in fa c t, others have found that older persons are able to produce an average
o f 2 0 or more examples in 1 min on category fluency tasks (Kozora &
Cullum, 1 9 9 5 ). Therefore, it was determined that asking for eight examples
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from older volunteers would not be too cum bersom e, and would be
sufficient to produce a priming e ffect.

If a participant was unable to

produce eight exam ples, the next category w as presented. A score w as then
determ ined for each participant on the category association test by again
calculating the proportion of examples provided in the test phase th at came
from the examples generated for the incomplete sentences in the priming
phase.
Design and Procedure
Volunteers w ere contacted prior to participation in the study, either by
telephone or in person, and interviewed regarding their medical history. They
w ere informed th at the experim enter was seeking persons w ith particular
characteristics that fit criteria for inclusion in the study, and th a t these
people would be contacted for further participation. Those w ho met age and
health requirements w ere contacted for testing. Participants w ere tested
individually by the experim enter or a trained research assistant in a setting
free from noise and other distractions.
Before testing began, participants w ere told that they would be
com pleting "several" tasks involving verbal processing. This w as done with
the hope th at participants would not link the priming and test tasks to each
other. These instructions involved moderate deception w ith respect to the
true nature of the study, which was recall. H ow ever, this w as deemed
necessary because informing participants th at m em ory w as being studied
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could have triggered the use of mnemonic strategies, thereby rendering the
tasks invalid as tests of implicit memory. As an additional safeguard against
the possibility th at participants would try to memorize the presented
material, the filler words in both activities w ere used to control for primacy
and recency effects.
Each participant completed both the perceptual test (w ord-stem
completion) and the conceptual test (category association). The tw o tasks
w ere counterbalanced so that half of the total participants com pleted the
w ord-stem completion test first and half com pleted the category association
test first. H ow ever, the priming activity for each task alw ays preceded the
test itself. Thus, participants completed all tasks in one of the tw o following
orders: i.) priming word list, w ord-stem com pletion test, priming incomplete
sentence list, and category association test; or ii.) priming incomplete
sentence list, category association test, priming word list, and w ord-stem
com pletion test.
Upon completion of all activities, participants com pleted a postexperim ental questionnaire (see Appendix I). This w as an attem p t to
determ ine w hether participants formed a connection betw een the priming
and test activities by asking them to com m ent on w h at they believed to be
the purpose of the experim ent. Participants w ere also asked w hether they
intentionally attem pted to memorize the words or sentences in the priming
phases. Data from participants w ho reported that they purposefully
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attem pted to memorize the test items by m entally rehearsing them w ere not
included in the analysis, even though measures w ere taken to prevent this
(i.e., filler w ords). The questionnaire also queried w hether participants felt
enough tim e w as provided to complete the tasks. Each participant was then
fully debriefed concerning the purpose of the study, and was asked not to
share the true nature of the experim ent w ith others they knew w ere
participating in the study until its completion. The debriefing statem ent is
provided in Appendix J.
Results
Participants and Procedures
The mean ages and education levels, as well as m ale/fem ale ratios, for
the young and older groups are displayed in Table 1. The mean age of the
younger group w as 1 9 .7 5 years (range = 1 8 -2 5 ); the mean number of years
of education for this group was 1 3 .1 3 (range = 1 2 .5 -1 5 .5 ). The mean age of
the older group was 7 1 .5 5 (range = 5 5 -8 8 ); the mean number of years of
education for this group w as 1 5 .3 3 (range = 9 -2 0 ). There w as no significant
difference in performance betw een the groups from the tw o locations on
either the perceptual task (M ann W hitney U, z = .6 2 5 , p > .5 3 ) or on the
conceptual task (M ann W hitney U, z = .8 1 , p > .4 2 ) . A t-te st revealed a
significant difference betw een the mean number of years of education for
the younger and older groups, t(7 7 ) = 6 .3 6 , p < .0 0 1 , w ith the older
participants reporting more years of formal schooling (x = 1 5 .3 3 , SD _+ 2 .4 9 )
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than the younger (x = 1 3 .1 3 , SD _+ .9 7 ); see Table 1.

Table 1. M eans (in number of years) and standard deviations for age and
education o f young and older groups; m ale/fem ale ratios for each group.
Young
A ae
1 9 .7 5 (+ .1 -9 7 )
Education
1 3 .1 3 (+ . .9 7 )
Males/Fem ales
3 0 /3 0

Older
7 1 .5 5 L t 7 . 38)
1 5 .3 3 (^ 2 .4 9 )
3 0 /3 0

t
6 .3 6

fi
.001

There w as no significant effect of the ordering of adm inistration of the
tasks for either group (F(1, 58) = .3 7 , p > . 5 5 for older group; F(1,
58) = 2 .0 3 , p > .1 6 for the younger group). That is, there w as no significant
effect of completing the w ord-stem com pletion task first, follow ed by the
category association task, versus completing the category association task
first, follow ed by the w ord-stem completion task.
Proportion Scores for Each Task
The proportion scores (percentage recalled from the priming phase) for
each age and gender group are shown in Table 2. A 2 (age group) x 2
(gender) x 2 (task type) analysis of variance (A N O VA ; reported below) for a
mixed factorial design was conducted on the proportion scores obtained for
each participant.

Table 2. Proportion scores (percentage recalled) and standard deviations for
age and gender groups on each task.

Task:
Males
Females
TO TA LS

Young
Perceptual
Conceptual
.2 2 {_+. .1 2 )
.3 6 L t . 1 4 )
.2 4 L t . 1 5 )
.4 2 (_+.17)
.2 3 (_+.13)
.3 9 L b .16)

Older
Perceptual
Conceptual
.2 3 L t . 1 2 )
.4 2 ^ .1 6 )
.2 0 L t . 1 0 )
.4 6 (+ ..1 5 )
.2 1 L t.1 1 )
.4 4 L f.1 5 )
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Effect of Task Type
There w as a strong significant effect of task type, F(1, 1 1 6 ) = 1 2 1 .1 3 ,
p < .0 0 1 , w ith higher proportion recalled on the conceptual task ( x = . 4 2 , SD

±_ .1 6 ), compared to the perceptual task (x = .2 2 , SD ifc. .1 2 ). In other
words, w hen age and gender w ere collapsed, volunteers show ed a higher
proportion o f recalled words from the priming activity on the category
association task than on the w ord-stem com pletion task (see Figure 1).

Figure 1. Proportion recalled on perceptual and conceptual tasks.
0.6 ----------------------------------------------------------------------------------------------------------------------------0 .5 ----------------------------------------------------------------- :-------------------------------------------------------------------------- ---------------------------------------------------------------------------

1

Perceptual

Conceptual
TASK TYPE

It should be noted th at there w as heterogeneity of variance for the tw o
tasks due to the fact that the proportion score for the conceptual task w as
based on the number of "correct," or primed, answers out o f 1 0 item s,
w hereas the proportion score for the perceptual task w as out o f 2 0 item s. In
spite of this heterogeneity of variance, the extraordinarily large F value of
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1 2 1 .1 3 attests to the strong differences in recall betw een these tw o tasks,
w ith better recall on the conceptual task.
Effects of Age
Contrary to the hypotheses, there w as no significant main e ffec t of
age, F (1 , 1 1 6) = .6 1 , p > .44; i.e., one age group showed no better recall
than the other w hen gender and task type w ere collapsed. H ow ever, the
Age x Task interaction approached significance, w ith F (1, 116) = 3 .3 1 ,
p > . 0 7 . Older participants performed slightly better than the younger
participants as a group on the conceptual task only (mean for older group
w as .4 4 , S D + .1 5 , compared to a mean of .3 9 , SD _+ .1 6 for the younger
group; see Table 2), but this difference in recall was not statistically
significant, t ( 1 18) = 1 .6 5 , p > .1 0 .
T w o factors affected the decision to further explore the trend above.
First of all, since the heterogeneity of variance weakens the p value of .0 7 ,
the decision w as made to re-examine the Age x Task interaction w ith the
differences in variance taken into account. Second, because there w as a
significant difference in education level betw een the young and older groups,
the question arose of w hether education as a factor influenced recall of
either age group on the tw o tasks. Thus, a multiple analysis of covariance
(M A N C O V A ), w ith education as the covariate, w as conducted to further
explore the Age x Task interaction while taking education into consideration.
The M A N C O V A revealed that education did not have a significant effect,
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w hen gender and age w ere collapsed, on either the perceptual task, w ith F
(1, 1 1 5) = .0 8 , p > . 7 8 , or on the conceptual task, F (1, 11 5) = 1 .3 1 , p > . 2 5 ,
although it had a com parably greater e ffect on the latter task. W hen
individual effects w ere exam ined, how ever, it w as found th at the Age x
Task interaction became significant when education w as removed as a
confounding variable, but only for the conceptual task, F (1, 1 1 5 ) = 4 . 0 8 ,
p < . 0 5 . A partial correlation analysis for age and category scores (controlling
for education) confirmed th at there was a positive correlation betw een age
and category scores, r( 1 1 7) = .1 9 , p < . 0 5 . In other w ords, w hen the effects
of education w ere removed, category scores increased w ith age. Thus, older
participants did seem to recall at a higher rate on the category association
test than did the younger participants, but the effects of education appear to
have decreased scores on this activity. This w as not true for the w ord-stem
com pletion test, w hich w as resistant to the influences of both age and
gender. These findings suggest that age alone may predict better recall on
conceptual tasks, but that other, unaccounted for, participant variables (e.g.,
vocabulary, m otivation, overall intellectual ability), may have played some
role in confounding this result.
Effects of Gender
There w as no significant main e ffect of gender, F (1 , 1 1 6 ) = 1 .2 2 ,
p > . 2 7 . The Gender x Task interaction w as also nonsignificant, F(1,
1 1 6 ) = 2 .8 2 , p > . 10, as w as the three w a y interaction of Age x Gender x
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Task, w ith F(1, 11 6) = .1 1 , p > .7 5 . Gender, then, did not seem to influence
recall, either alone or in interaction w ith age, on either the perceptual or the
conceptual task.
Post-Experim ental Questionnaire
Finally, feedback from the post-experim ental questionnaire w as
exam ined. This provided supplem entary information regarding participants'
perceptions of the true purpose of the experim ent. Responses to Question 1
("W h at do you think w as the purpose of this experim ent?") reveal that 29
out of the 1 2 0 participants (2 4 % total: 19 of the younger (3 2 % ) and 10 of
the older 1 7 % ) detected th at memory or some form of recall w as the
purpose of the experim ent; 13 of the 1 2 0 (1 1 % ) had "No idea;" and 7 8 of
the 1 2 0 (6 5 % ) indicated some other purpose to the experim ent (e.g.,
"verbal processing," "speed of thinking," or "vocabulary").
Responses to Question 2 ("Do you feel you had enough tim e to
com plete each of the activities?") indicated that alm ost all (9 6 % ) of the
participants (1 1 5 out of the 120: 58 of the younger (9 7 % ) and 5 7 of the
older (9 5 % )) felt that ample tim e was provided to com plete the activities. Of
the five "Other" responses, three were indications that too much tim e was
allotted for the com pletion of the tasks. H ow ever, data from 2 participants
(1 m ale, 1 fem ale) w ere discarded because they exceeded the 5 min tim e
limit on the w ord-stem completion test.
Question 3 ("Did you try to memorize the words or sentences
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presented to you?") w as an attem pt to screen out those participants w ho
purposely attem pted to memorize the words and sentences they saw by
internally rehearsing the material presented to them . Data from 4
participants w ho indicated this type of attem pt to memorize w ere excluded
from the study. O f the 1 2 0 participants, 1 1 2 (9 3 % total: 55 of the younger
(9 2 % ) and 5 7 of the older (9 5 % )) answered "No" to this question. The eight
"Other" responses w ere from participants w ho did not answ er "Yes" to
Question 3 , but perhaps indicated that they did notice that some of the
words used later in the study cam e from words used in the previous
activities.
Discussion
The purpose of this study was to exam ine the effects of age and
gender on tw o types of implicit memory tasks: perceptual and conceptual. It
w as hoped that findings from this study would serve to clarify the currently
inconsistent findings regarding the effects of aging on implicit m em ory in
general. This study was also designed to explore possible gender differences
on implicit m em ory performance, which have never been previously
exam ined. Finally, it w as hoped that findings from this study would
contribute im portant new information to this area by comparing the
perform ance of these populations on perceptual and conceptual implicit
m em ory tasks.
A strong statistically significant difference was found betw een recall
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on the perceptual (w ord-stem completion) and the conceptual (category
association) tasks. Overall, participants scored much higher on the
conceptual task than on the perceptual task. Other than anticipating a
significant difference betw een tasks because of their qualitative differences,
no specific prediction was made as to which task would produce better
perform ance because, at the date of the proposal of this study, no other
known study had directly compared performance on these tw o types of
implicit m em ory tasks. H ow ever, a recent article by M aki and Knopman
(1 9 9 6 ; published in October) tested normal young and elderly (as controls),
and Alzheim er's participants on both conceptual and perceptual implicit
m em ory tasks. Participants w ere each tested on tw o conditions for each
task type: a repeat-at-study condition and a generate-at-study condition.
Compared to the tasks used in the current study, the conceptual task used
by Maki and Knopman (a category exem plar generation task) w as fairly
similar, although their perceptual task (a rhyme exem plar generation test)
w as som ew hat different. Maki and Knopman did not directly com pare
findings on the perceptual and conceptual tasks, but an exam ination of their
results suggests that the conceptual task (only in the generate condition,
w hich w as com parable to the procedure in this experim ent) produced
som ew hat greater recall than the perceptual task under either study
condition; how ever, the statistical significance of this difference w as not
reported or, presumably, exam ined, as this w as not the focus of their study.
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The suggestion of greater recall on the conceptual task in the study
by M aki and Knopman (1 9 9 6 ) is consistent w ith the results of this study and
is, in fact, in agreem ent w ith w h at is known about the nature of conceptual
versus perceptual implicit memory activities. W hereas perceptual tasks
involve physical similarities betw een study and test items, conceptual tasks
entail som e other type of relationship betw een study and test item s, such as
definition or association (for a review , see Roediger et al., 1 9 9 4 ).
Conceptual tasks, then, by definition, require a deeper level of processing,
and so may be expected to produce a higher rate of implicit recall compared
to perceptual tasks.
It should be noted th at the recent study by Maki and Knopman (1 9 9 6 )
differed from the current study in a number of im portant w ays. First of all,
their n of 16 participants per age group was much smaller than th at of 60
per group in the current study. Second, although the mean age of both
young and older participants w as similar to the mean ages in the present
study (2 0 .8 2 and 7 0 .5 6 , respectively, compared to 1 9 .7 5 and 7 1 .5 5 ,
respectively, in this study), their education levels w ere not. Their young
group had a mean education level of 1 3 .9 4 compared to the mean of 1 3 .1 3
in the current study, but their older group had a mean education level of
1 2 .6 3 com pared to 1 5 .3 3 in this study. One e ffect of recruiting elderly
participants from volunteer agencies and senior citizens centers, as was
done in this study, is that these individuals tend to be w ell above average for
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their cohort in education level and intellectual ability, as well as in health.
These differences in education level, sample size, participant variables, and
choice of tasks may account for any discrepancies betw een the findings of
M aki and Knopman (1 9 9 6 ) and those of this study, particularly regarding age
differences (discussed below ). Furthermore, these differences underscore the
im portance o f the need for a standardization of procedures, tasks, and age
and education levels in studies on implicit m emory, the lack of which
appears to be a source of contradictory findings in this area of research.
The significant difference betw een the perceptual and conceptual
implicit m em ory tasks is an im portant finding because it contributes valuable
new information th at may help clarify some of the inconsistencies in
reported findings in this area of research. As previously discussed, one
reason researchers may be reporting conflicting results of the effects of
aging on implicit m emory is that they are using a variety of tasks in their
experim ents, including tasks that can be labeled as either perceptual or
conceptual tasks. The present results indicate th at these tw o types of
implicit m emory tests produce clearly different levels of perform ance, with
better recall to be expected on conceptual versus perceptual types of implicit
m em ory tasks. H ow ever, because the distinction betw een perceptual and
conceptual tasks is a fairly new one, further w o rk is needed to replicate the
differences betw een tasks found in this study, and to confirm the validity
and reliability of the category association test as a conceptual task. The
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perceptual task used in this experim ent, the w ord-stem com pletion task,
seemed to be fairly robust; that is, resistant to the influences of age, gender,
or education. Future researchers should compare tasks other than w ord-stem
com pletion and category association that have been classified as perceptual
and conceptual tasks, respectively, in order to verify and expand the results
of the present study. Nonetheless, the results of the current study indicate
th a t researchers should consider the im portant differences in recall produced
by these tw o types of implicit memory tests w hen designing their
experim ents and reporting their results. Such a precaution would help to
clarify the inconsistencies in reported findings that may be due to the types
o f tasks used in such experim ents.
The finding of a significant difference betw een recall on the tw o tasks
lends some im portant new information to the current theoretical debate
betw een the transfer-appropriate processing model of m emory and the
multiple m em ory systems model. No statistically significant differences in
recall betw een these tw o implicit m em ory tests would imply th at all types,
or divisions, of implicit m emory are governed by a single implicit m emory
system , regardless of the type of processing called for by the task. In other
w ords, if one type of implicit memory is impaired, then other types of
implicit m emory will show impairment, as w ell. This is the argum ent for the
multiple m em ory systems model. H ow ever, the finding of significant
differences in perform ance betw een perceptual and conceptual implicit
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m em ory tasks provides some support for the opposing theory, the transferappropriate processing model. This model argues th at m em ory operates
according to the type of processing required by a task, and not according to
w h eth er or not the task is implicit or explicit. The transfer-appropriate
processing model maintains th at one type of implicit m em ory may be
impaired while another type of implicit m emory is not. Thus, the findings of
this study support the theory that memory is a com plex arrangem ent of
interrelated subsystems that operate more according to function than
physiological organization. More recently, Maki and Knopman (1 9 9 6 ) have
suggested th at similarity of study and test phase procedures may be more
im portant than the classification of a task as implicit or explicit. Clearly,
more w o rk is needed to clarify the theoretical debate betw een the multiple
system s and transfer-appropriate processing models of m em ory.
There w as no main effect of age in this study, contrary to predictions
based on the suggestion of previous research. H ow ever, a trend tow ard
significance w as found in the Age x Task interaction, w ith the older group
performing better than the younger group (w hen education w as controlled
for) on the conceptual task, but not on the perceptual task. The precise
reason for this result is unclear. It seems reasonable to expect that higher
education levels would improve, and not impair, perform ance on a verbal
m em ory task such as category association. On the other hand, there may be
other influential participant variables in the older participants th at w ere
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unaccounted for in this study, and that may have contributed to this
outcom e. For exam ple, it is possible that the better vocabulary skills that
come w ith higher education levels provided older participants w ith a greater
selection o f words (besides the ones th at w ere primed) th at cam e to mind
w hen asked to name examples of categories. Still, since the older
participants showed better recall w hen education was accounted for, the
present results suggest th at aging may lend a slight advantage in the type of
encoding, processing, or retrieval called for by conceptual implicit m emory
tasks. This result may be due to the fact that the older participants in this
study w ere above average for their age group in terms of intellectual ability
and in health. In addition, different motivation levels may have affected
perform ance. In particular, it seems likely that the older participants were
more intrinsically m otivated to participate in a psychological experim ent
compared to the younger participants, w ho needed experim ental credits to
fulfill the requirements of their introductory psychology courses.
Nevertheless, the findings regarding age and category association test
perform ance should be interpreted with caution, as analysis revealed only a
slight trend in the Age x Task interaction. A larger sample size would
perhaps produce a better indication of w hether there is indeed a clear
interaction betw een age and conceptual implicit memory tasks.
Maki and Knopman's (1 9 9 6 ) recent study did not analyze or report
age differences in recall betw een their conceptual and perceptual implicit
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mem ory tasks. In fact, they cited at least one study th at found th a t younger
and older participants show equivalent rates of priming on a category
exem plar generation task (Light & Albertson, as cited in Maki & Knopman,
1 9 9 6 ). H ow ever, an exam ination of Maki and Knopm an's results suggests
th at the younger controls showed som ew hat greater recall on the conceptual
task (both repeat-at-study and generate-at-study conditions) than the older
controls, although statistical significance of this difference w as not reported.
This is at variance w ith the results of this study, which suggest that,
although there was no main effect of age, older volunteers showed slightly
higher recall on the conceptual task, an interaction th a t achieved statistical
significance w hen the effects of education w ere removed. The differences
(described previously) in procedure, participant variables, and sample sizes
betw een the current study and that by Maki and Knopman (1 9 9 6 ) may
account for these differences in findings. Further w ork is necessary to clarify
the interaction betw een age and the category association test.
The findings of this study add evidence to the body of research that
has found th a t aging does not impair implicit memory (cf., e .g ., Light &
Singh, 1 9 8 7 ; & Schacter, Cooper, & Valdiserri, 1 9 9 2 ). Furtherm ore, the
present study adds an im portant new piece of information: aging does not
seem to a ffect either perceptual or conceptual types of implicit m emory.
Therefore, these results suggest that at least some types of m em ory are
spared in aging.
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No significant gender differences w ere found on either the perceptual
or the conceptual tasks, although it w as predicted th at fem ales would
perform better overall due to the verbal nature of both tasks and the fact
th at fem ales dem onstrate better performance in some other types of
m em ory (see Halpern, 1 9 9 2 ; M accoby & Jacklin, 1 9 7 4 ; & M cGuinness,
1 9 7 6 ). The findings of the current study imply that, at least for these tw o
tests of implicit m emory, factors other than gender may be more im portant
in influencing performance on implicit memory tasks. This is nonetheless an
im portant finding, as gender differences in implicit m em ory have not
previously been com pared and reported in the literature.
Finally, feedback from the post-experim ental questionnaire adds
im portant information regarding experim ental procedure, particularly
regarding participants' perceptions of the true purpose of the experim ent.
This w as of interest because the present study involved mild deception as to
the real nature of the experim ent, which was recall. Question 1 w as, "W hat
do you think w as the purpose of this experiment?" In response to this
question, more of the younger participants (3 2 % ) than the older (1 7 % )
suspected th a t m em ory, or some form of recall, was involved in the
experim ent. This may be due in part to the fact th a t the younger participants
w ere recruited from introductory psychology classes, in w hich psychological
experim ental procedure, including methods for studying m em ory and
learning, as well as issues of deception, w ere discussed as part of the
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course curriculum. Older volunteers w ere more likely to report th at the
purpose of the experim ent was to assess "how people think," "speed of
response," or "w h at comes to mind" w hen asked questions about particular
topics. Question 2 w as, "Do you feel you had enough tim e to com plete each
of the activities?" Almost all of the participants (9 6 % ) expressed th a t they
had ample tim e to complete the activities, although results from 2
participants w ere excluded from analysis because they took more than 5 min
to com plete the w ord-stem completion test. Lastly, Question 3 ("Did you try
to memorize the words or sentences presented to you?") was used to screen
for those volunteers w ho made a conscious attem pt to memorize the
material by rehearsing the words or sentences they saw in the priming
phases. Accordingly, data from those participants who indicated an attem pt
to memorize in this w ay w ere not used in the study; only 4 participants
w ere excluded from the study for this reason. This exclusion w as done
despite the fact that filler words w ere used to control for primacy and
recency effects in the event that participants did try to m emorize, simply as
an added measure of protection against contam ination of the study by those
w ho m ay have been successful in memorizing beyond the filler words at the
beginning and end of the lists. The majority of participants (9 3 % ) indicated
th at they did not make any such attem pt. On the w hole, feedback from the
post-experim ental questionnaire implies that the design and ordering of the
activities in this experim ent w ere successful in preventing detection of the
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actual association of the tasks.
In sum m ary, the results of this study suggest that there are im portant
differences in recall betw een perceptual and conceptual implicit memory
tasks, w ith the latter type producing a higher rate of recall in both younger
and older persons. In addition, age alone does not seem to predict memory
perform ance on these tw o types of implicit m emory tasks, consistent w ith
the group of studies finding no age differences in implicit m em ory (cf., e .g .,
Java, 1 9 9 2 ; Light & Singh, 1 9 8 7 ; & Schacter, Cooper, & Valdiserri, 1 9 9 2 ),
although there was some indication th at older persons perform better on the
conceptual task when the effects of education are rem oved. Finally,
although gender differences have been found in other types of m emory (cf.,
e .g ., Halpern, 1 9 9 2 ; M accoby & Jacklin, 1 9 7 4 ; & M cGuinness, 1 9 7 6 ), the
current findings suggest that gender does not influence recall on the
perceptual and conceptual implicit memory tests used in this study. Future
researchers may w a n t to replicate this study using other types of tasks
classified as perceptual and conceptual implicit m emory tasks.
Research in the area of memory and aging is an im portant topic that
needs further study. Additional research is necessary in order to clarify the
im portant differences betw een implicit and explicit, as well as other types,
of m em ory in the young and in the aging. Since memory im pairm ent seems
to be one of the first noticeable symptoms of age-associated diseases such
as Alzheim er's disease, a better understanding of the fundam ental aspects
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of m em ory functioning in both normal and neurologically impaired individuals
will eventually contribute to an improved clinical ability to distinguish
betw een normal, or age-related, memory loss, and th at w hich is
pathological. Further research in the area of m emory and aging would not
only help to clarify our understanding of various subtypes of normal memory
functioning, but would better enable clinicians to diagnose abnormal memory
changes in the elderly and to reduce the number of false diagnoses of
normal age-related m emory change as pathological.
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Appendix A
Medical Health Screening Questionnaire
N a m e :_____________________________

Age:______ Sex: F

M

Phone # :____

General Information
Num ber of Years of E du catio n:______________

H o b b ie s :___________________

Did you ever experience any difficulties (e.g., learning or disciplinary) in
s c h o o l? ___
If yes, w h a t k in d ? ______________________________________________
If so, w ere you ever assigned to a special class or program for these
difficulties?___
If yes, w h at k in d ? _______________________________________
Neurological History
Yes
1.

2.

Have you ever been evaluated by a neurologist
or neurosurgeon?
If yes, w h at for? ___________________
Have you ever had any of the following tests?
Skull X-Ray
EEG/BEAM
C A T Scan
MRI Scan
PET Scan
Arteriography
Spinal Tap
Pneumoencephalogram
Neuropsychological Testing

3.
4.

Have you ever had brain surgery?
Have you ever been diagnosed w ith any of
the following?
Brain Tum or
Encephalitis
Meningitis
M ultiple Sclerosis
Parkinson's Disease

No

Unsure
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Polio
Neurosyphilis
Stroke
Huntington's Chorea
Epilepsy
Alzheim er's Disease
Yes
5. Have you ever had any seizures?____________________
If yes, how m a n y ? ____________ W h e n ? ________
6.

No

Unsure

_____

Have you ever had an injury to the head in which
you received a concussion?
_____
_____
If yes, how many concussions have you had?_________
W hen?__

7.

Have you ever had an injury to your head that
resulted in unconsciousness?_________________ _____
_____
If yes, how many such accidents have you h a d ? ______
Can you tell us a little more about these accidents--how and when
each one occurred, and how long you w ere unconscious?

Psychiatric History
Yes

No

Unsure

1. Have you ever been diagnosed w ith clinical
depression or any other psychiatric condition?
_____
_____ __
If yes, which condition(s)?___________________________
W h e n ? ____
2.

3.

Have you ever been hospitalized for mental h e a lth
treatm ent?
If yes, w h at for?___________________________________

_____

_

W hen?

Have you ever received electric shock treatm ents? _____
_____
If yes, how m a n y ? _______________
W h e n ? _______________

Drug History
1. Have you ever taken or been prescribed any of the following?
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Antidepressants

_____

No
_____

Unsure
_____

(such as: Tofranil, Elavil, Vivactil, Sinequan, A ventyl, Pertofrane, Norpramin,
Prozac, Desyrel, Ascendin, Zoloft, etc.)
Anticonvulsants (i.e., seizure medication)

_____

_____

_____

(such as: Dilantin, Phenobarbital, Tegretol, Celontin, Clonopin, M epoline,
M ysoline, Zarontin, etc.)
Yes
No
Unsure
M ajor Tranquilizers
______
_____
_
(such as: Thorazine, Stelazine, Prolixin, Mellaril,Haldol, Navane, M oban,
Lithium, etc.)
Hallucinogens
Marijuana
M ore than 2 times a w e e k ? _____

______

LSD, M escaline, Peyote, STP, D M T , Psilocybin _____
M ore than 5 0 tim es to ta l? _______
In the past month?

_____

_

_
__

Other Drugs
Heroin, Opium, Hashish
M ore than 5 0 times to ta l? _______

_

Cocaine, Crack, Ecstasy
M ore than 5 0 times to ta l? _______

_

Inhalants (such as: glue, gasoline)
M ore than 10 tim es to ta l? _______
In the past week?

_

Hypnotics
M ore than 10 tim es a year?
In the past week?

_
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No

Unsure

Stimulants
_____
_____
_____
(such as: Dexedrine, Dexam yl, Biphetamine, Benzedrine, Desoxyn, Preludin,
Ritalin, etc.)
For how many years? _______
In the past week?____________________________ _____

_____

_____

Anxiolytics (i.e., anti-anxiety medication)
_____
_____
_____
(such as: Chlordiazepoxide (Librium), Diazepam (Valium ), O xazepam (Serax),
Clorazepate (Tanxene), M eprobam ate (Equanil, M iltow n), Hydroxyzine
(A tarax, Vistaril), X anax (Alprazolam ), Lorazapam (Ativan), Buspirone
(Buspar), etc.)
In the past week?____________________________ _____

Yes

_____

No

_____

Unsure

Sleeping Pills
_
(such as: Seconal (Reds), Nem butal, Tuinal, Phenobarbital, Butabarbital,
A m ytal, Quaalude, Doriden, Dalmane, Chloral Hydrate, Noludar, Placidyl,
Halcion, etc.)
In the past week?____________________________ _____
_____
Pain Drugs
_____
_____
(such as: Talw in, M orphine, Codeine, Percodan, Num orphan, Darvon,
D arvocet, Darvon "N", M ethadon, Dem oral, Dilaudid, Fiorinal, etc.)
In the past week?
_____
_____
2.

Have you ever been treated for alcoholism?

_____

_____

3.

Has there ever been a period of tim e during
which you drank alcohol heavily, or during
which you or others were concerned about
your drinking?

_____

_____

If yes, please tell us a little more about this: ___________________

4.

Have you ever been treated for other drug abuse?
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Unsure

5.

Has there ever been a period of tim e during
which you used drugs heavily, or during
which you or others w ere concerned about
your use of drugs?
If yes, please tell us a little more about this:

6.

Are you taking any medications at this time?
_____
If yes, which ones?_______________________________

7.

Is there anything you have not been asked about th at you think is
im portant for us to know?

_____
W h a t for?

Thank you for taking the tim e to com plete this questionnaire. You m ay be
contacted for further participation in this study.
If you have any questions, please contact Sofia Simotas, Project Director, or
Dr. Stuart Hall at the Departm ent of Psychology, University of M ontana:
2 4 3 -4 5 2 1 .
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Informed Consent Form

Thank you for volunteering to take part in this experim ent. If you
decide to participate, you will be completing several different activities
involving processing words. The activities are pencil-and-paper types of
tasks, and should not produce any discom fort for you. The main risk in
participation in this experim ent is that you may feel frustrated if you do not
do as well as you think you should have on a particular activity. H ow ever,
please remem ber that it is common for people to feel that they have made
some mistakes on these tasks, even though most of the activities do not
have "right" answers. The benefits of participating in this experim ent include
the opportunity to be involved in psychological research. This research study
will benefit the field of psychology by providing information on how people
process verbal m aterial.
All information that you provide will be com pletely confidential. Your
name will not appear anyw here in association w ith any of the data you
provide. You will be assigned a participant number th a t will be used to keep
all of the information you provide together. The experim enter will not be
able to give you extensive feedback regarding your tests.
Your participation in this study is strictly voluntary, and you may
w ith d ra w at any tim e w ithout any negative consequences, even if you
previously agreed to participate. If you choose to w ith d ra w , all of the
information you provided us will be discarded, and no data from your tests
will be used in this study.
W e do not anticipate that your participation in this study will cause
you any harm. H ow ever, the University requires th at w e provide you with
the following information:
In the event that you are injured as a result of this research you should
individually seek appropriate medical treatment. If the injury is caused by the
negligence of the University or any of its employees, you may be entitled to
reimbursement or compensation pursuant to the Comprehensive State Insurance
Plan established by the Department of Administration under the authority of
M .C.A., Title 2, Chapter 9. In the event of a claim for such injury, further
information may be obtained from University Legal Counsel. (Reviewedby

University Legal Counsel, July 6, 1993.)
I have read and understood the above and I agree to participate in this
study.

Participant's Signature

Date

Experim enter's Signature

Date
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Appendix C
M edications
YOUNGER GROUP
DRUG C LA SSIFICA TIO N

BRAND NAM ES

Antibiotics, tetracyclines

Doxychel, Tetracyn

A ntibiotics, penicillins

Ampicillin

Antihistam ines

Seldane-D,

Birth control

Loestrin

Miscellaneous: anti-inflam matories;
antiasthm atics

Advil; Proventil Inhaler

OLDER GROUP
DRUG C LA SSIFICA TIO N

BRAND NAM ES

Analgesics, anti-inflam m atories

Feldene, Sulindac

Antianginals

Norvasc, Nitroglyn

Anticoagulants

Coumadin, Sofarin

Antidiabetics

Glucotrol, Lonoxin

A ntihypertensives

Verelan, Capoten, Catapres, Lopressor

Cholesterol control medications

Lescol, Glefcal

Female hormone treatm ent

Premarin, Provera

H eart irregularities preventive
medications

Lanoxin, Novodigoxin

Thyroid hormones

Levotrhoid, Synthroid

Miscellaneous: diuretics, glaucoma
m edication, prostate m edication, anti
inflamm atories

Lasix, Glaucon, Cordura, Aleve

Implicit M em ory
Appendix D
W ord-Stern Completion Test: Priming Phase

Practice W ords
I . NOTCH

2. BALLOT

3. A TTIC

Test W ords
1. MENACE

17. W ALLET

2. BELCH

18. ASSET

3. ALIBI

19. CRUTCH

4 . BLIGHT

2 0 . GARLIC

5. DREAD

2 1 . FINITE

6. FRIGID

2 2 . REGAIN

7. TURKEY

2 3 . BRONZE

8. SURGE

24 . IMPEL

9. C H A N T

25 . BANANA

10. SAVIO R

2 6 . DEVOID

I I . M O RTAL

2 7 . BLEND

12. CO M PLY

2 8 . BEHOLD

13. BLUNT

2 9 . ALOOF

14. ROTOR

3 0 . BLOAT

15. CORTEX

3 1 . DEADLY

16. BLANK

3 2 . ACCORD
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Appendix E
W ord-Stern Completion Test
Likability Rating Scale for Priming A ctivity

IN STR U CTIO N S: Please tell the experim enter how much you like the word
th a t has been presented to you by giving it a number from 1 to 7 according
to the scale below:

1
Like
V ery Much

2

3

4
Neutral

5

6

7
Dislike
Very M uch
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Appendix F
W ord-Stern Completion Test: Test Phase
IN S TR U C T IO N S : Please com plete each three-letter w ord-stem below to form
an English w ord. W rite th e first completion th a t comes to mind. A ny English
w ord is acceptable as long as it is not a proper noun.
Practice Item s
2. SAL.

3. DRA_

1. FIN______

16. M OR.

3 1 . BAR_

2. GRI

17. PLA_

32. SUR_

3 . STO .

18. INF

33. P R 0_

4 . MIN_

19 . ASS.

34. SAV_

5. PAT

2 0 . LIN _

3 5 . LEG _

6 . SPl

2 1 . THI

3 6 . CHA_

7 . ROT

22. COM.

3 7 . BAN_

8. COR.

2 3 . ALL _

3 8 . HAR_

9. CRU.

2 4 . W A L.

39. QUA.

10 . IMP

2 5 . REG

4 0 . BRO_

11. DEM.

2 6 . DEV_

12. BEA_

2 7 . TUR_

13. BLA_

2 8 . POR_

14. SLO_

2 9 . SHR.

15 . GAR.

3 0 . BLU_

1. FLO_______
Test Items
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Appendix G
Category Association Test: Priming (Generate) Phase
IN STR U CTIO N S: Please provide the correct missing word for each sentence.
Practice Items
1. A mule is similar to a d________ .
2. The headquarters of the Catholic Church is in R_______ .
Test Items
1. A dried plum is called a p________ .
2. A popular breakfast would consist of eggs and b_________.
3. Leaves turn bright orange in early a________ .
4 . N ext to the heart, one would find the I________ .
5. A nun is often referred to as a s________ .
6. Trum pets and saxophones are often made of b________ .
7. A doctor often works w ith a n________ .
8. Just as there are trembling poplars there are weeping w ________ .
9. A brook is also called a s________ .
10. Lightning often occurs w ith t________ .
11. A substance put in w a te r and toothpaste to reduce cavities is f_________.
12. Huck Finn floated dow n the Mississippi on a r_________.
13. You would th ro w a javelin just as a primitive hunter would th ro w a s___
14. A room th a t is just below the roof is called an a_________.
15. Abraham Lincoln grew up in a log c_________.
16. In the solar system , Pluto is closest to U________ .
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Appendix H
Category Association Test: Test Phase

IN STR U CTIO N S: Please name eight examples for each category read to you.
Practice Items
1. Relatives

2. Countries

3. Vegetables

Test Items
1. Colors

11. M em bers of the Clergy

2. Parts of Speech

12. Reading M aterial

3 . Occupations or Professions

13. Languages

4 . M etals

14. Chemical Elements

5. Drugs

15. Types of W a te r C raft

6. W eapons

16. Articles of Clothing

7 . Trees

17. Fuels

8. W eather Phenomena

18. Types of Vehicles

9. Sports

19. Cosmetics

10. Natural Earth Formations

20 . Parts of the Human Body
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Appendix I
Post-Experimental Questionnaire

Participant # :____________

Age:_______

Sex:

F

M

1. W h a t do you think was the purpose o f this experiment?

2. Do you feel you had enough time to com plete each of the activities?

3 . Did you try to memorize the words or sentences presented to you?

O ther com m ents:

Thank you.
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Appendix J
Debriefing Statem ent

Thank you for participating in this experim ent. This study is
investigating the effects of age and gender on perceptual and conceptual
implicit m emory. Implicit memory is a type of indirect memory; th at is, w e
tested your memory w ithout asking you to purposely memorize or later recall
the words or sentences presented to you. The activity in which you rated
words on their likability and w ere later asked to com plete word stems was a
perceptual implicit memory test. The activity in which you provided words to
com plete the sentences and w ere later asked to name exam ples from
categories w as a conceptual implicit memory test.

This study is attem pting to determine if aging has an e ffec t on this
type of m em ory, w hether being male or fem ale affects m em ory perform ance
on such tasks, and w hether people perform differently on perceptual versus
conceptual implicit memory activities. The results of this study may help
clarify if m em ory is affected w hen people get older, and would also help to
better explain various types of memory performance.

Because the data for this study are still being collected, it would be
appreciated if you did not share the details of this experim ent (for exam ple,
the words or sentences you saw , or w h at the activities required you to do)
w ith friends or colleagues w ho may also be participating in this experim ent.
Thank you.

W e hope you have enjoyed working on these activities. Thank you
again for your participation. This study would not have been possible
w ith o u t your involvement.
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